Development and application of quantum dots for immunocytochemistry of human erythrocytes.
Recent developments in quantum dot technology have resulted in the introduction of new fluorescence immunocytochemical probes. In contrast to organic fluorophores, which are not photostable, the high quantum yield and remarkable photostability of quantum dots solve major problems associated with immunocytochemical studies of erythrocytes. We report here the first application of quantum dots to immunocytochemical studies of human erythrocytes capable of being used in high-magnification, three-dimensional erythrocyte reconstruction techniques. The procedure consists of stabilizing human erythrocytes with a homofunctional imidoester cross-linker to minimize fixative-induced autofluorescence followed by reacting with a quantum dot - monoclonal antibody complex to label band 3 protein. Our new procedure clearly showed a non-homogeneous, raft-like distribution of band 3 protein in the erythrocyte membrane. We also demonstrate the applicability of our technique to studies of erythrocyte membrane modifications occurring during the invasion of a malaria parasite.